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Chapter Three
3.1 The multi-Level Datahase Architecture

The architecture of the database is divided into three general levels,

as shown in the following figure. -

External level (user view)

Conceptual level (community view)

Internal level (storage view) -

Figure (3.1) simplified system architecture.

the objective of the three-level architecture is to separate each
user's view of the database from the way it is physically represented.

There are several reasons why this separation is desired:-

1- Each user should be able to access t_he same data, but have a
different view of data. Each user should be able to change the way

-he or she views the data, and this change should not affect other

users.

2- User should not have to deal directly with physical database
storage details such indexing, file organization & storage
structure. In other words, a user's interaction with- the database
should be independent of storage considerations.
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3- The Database Administrator (DBA} should be able to change the
database storage structure without affecting the user's views.

4- The BDA should be able to change the global structure of the
database without affecting all users.

1- Internal level :-
The physical representation of the database on the computer. This

level -describes how the data is stored in the database. Or the way the
DBMS & operating system perceive the data. The internal level is
concerned with such things as:

a

Storage space allocation for data and indexes.
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Record description for storage { with stored sizes for data items).

(]
[

How stored field are represented.
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What physical sequence the stored records are in.

2- External level:-~

The way the user perceive the data. This level describes that part of
the database that is relevant to each user. This level includes only those
entities, attributes. And reiationships that the useris interested in.
Ex: the employee external record may defined as 6-digits number field +
20 char name field + 6 date field + ......cceiiieeen,
3- Conceptual level:-

Is the middle level in the three-level architecture ,this levei describes
what data is stored in the database and the relationships among data. it's
contains the logical structure of the entire database as seen by the BDA. it
is a2 complete view of the data requirements of the organization that is

independent of any storage consideration. The conceptual level

represents:
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a- Al entities, their attributes, and their relationships;

b- The constrains on the data;

¢ semantic information about data;

d-_security and integrity information;

The conceptual schema are include a great features such as:
e Validation procedures.

e How data are used.

eHow data flow from point to point.

eWhat data is used at each point.

eHow accuracy and controls are to bé applied at eééh pbint. '
3.2 Mapping Levels

Two levels- of mapping exist, one between. the. conceptual and

external levels, the second between conceptual and internal levels.

1 — Conceptualfinternal mapping:- defines the correspondence between
the conceptual view and stored database. It specify how the conceptual
records & fields are represented at internal level. If the structure of the
stored DB is changed the conceptual/ internal mapping must be changed
accordingly. ‘ '
2- External/ conceptual mapping:- define the correspondence between a
particular external an the conceptual view,
i.e, the same sort of differences may exist between the data mode and
DB.

Ex: - Field may have different data types.

-Records may be differently sequenced and so on.
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it is important ¢ distinguish hetween the description of the

database and the database itself.

The description of the database is the database schema .
Database schema : it is a chart of data type that is used; it gives the
names of entities, attributes and specifies the relations among them .
It is a framework into which the values of data item can be fitted for
each DB there is only on schema.

Sub schema @ !t's refer to the applications programmer view of the

data item types and record types. Which be uses many different sub
schemas can be derived from one schemas. '
¢ The relationships between the data types can be simple or complex,

these relations are:-

1: 1 (one-to-one)
<«<—» M: 1 (many-to-one)

M: M (many-to-many)
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